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ABSTRACT: 
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PROBLEM TO BE SOLVED: To reduce the thermal drift and temperature rise of a 
sample and thereby realize fine pr ocessing of uniform film thickn ess with high 
positional accuracy by installing a fmSffiffinffilffil^^ plate 
between the sample and a gas inlet system. 



SOLUTION: An ion beam 2 s cans the surface of a sample (photom ask or reticle) 
5. In this case, a fnHBlBllShtgBI plate 1 5 that can pass each of fflSj tips 
22 of S guns 13a 5 13b is installed between the sample 5 and alfflleeding 
system (an etching H gun 13, a shading film depositing ffl gun 13b and the 
like). The HI gun 13a, 1 3b are kept in a state such that they are lifted up 
above the iliBSftBIBBHBI plate 15 with a solenoid valve 24 left closed in 
confirming the shape of a defect or the like. The generation of drift or the 
like of the sample 5 and a part 6 having a large thermal expansion rate can be 
reduced by determining a defective point to be correc ted, bringing the ferfBB 
22 at the tip of the ffl gun clo se to the sample 5 in correcting a black 
defect, or bringing the ffKEHR 22 at the t in of the ffl gun close to the sample 
5 through the hole of tlie~ 3HBfflE55E plate 1 5 in correcting white defects, 
and opening the solenoid valve 24 for feeding the ffl. 
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(54) ION BEAM PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the thermal drift and 
temperature rise of a sample and thereby realize fine processing of 
uniform film thickness with high positional accuracy by installing a 
thermal drift preventing shield plate between the sample and a gas 
inlet system. 

SOLUTION: An ion beam 2 scans the surface of a sample (photomask 
or reticle) 5. In this case, a thermal shield plate 15 that can pass each ; 
of nozzle tips 22 of gas guns 13a, 13b is installed between the sample 

5 and a gas feeding system (an etching gas gun 13, a shading film 
depositing gas gun 13b and the like). The gas gun 13a, 13b are kept 
in a state such that they are lifted up above the thermal shield plate 15 
with a solenoid valve 24 left closed in confirming the shape of a defect 
or the like. The generation of drift or the like of the sample 5 and a part ; 

6 having a large thermal expansion rate can be reduced by 

determining a defective point to be corrected, bringing the nozzle 22 at the tip of the gas gun close to the 
sample 5 in correcting a black defect, or bringing the nozzle 22 at the tip of the gas gun close to the sample 
5 through the hole of the thermal shield plate 15 in correcting white defects, and opening the solenoid valve 
24 for feeding the gas. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the explanatory view of one example of this invention. 

[Drawing 2] Drawing 2 is an explanatory view when raising a tear gas gun in one example of this invention. 
[Drawing 3] Drawing 3 is an explanatory view when a tear gas gun being downed in one example of this invention. 
[Drawing 4] Drawing 4 is the explanatory view of other examples of this invention. 
[Description of Notations] 

1 Ion Source 

2 Ion Beam 

3a Condensing lens 
3b Objective lens 

4 Deflecting Electrode 

5 Photo Mask or Reticle 

6 Part with Large Coefficient of Thermal Expansion Photo Mask or near the Reticle 

7 Secondary Ion 

8 Transfer Optical System 

9 Sector Magnet 

10 Secondary Ion Detector 

1 1 Charge New Trad IZ A 

12 Electron Beam 

13 a The tear gas gun for etching 

13b The tear gas gun for light-shielding film deposition 

14 Temperature Controller 

15 Heat-shield Plate 

16 Massflow Controller 

27 ********** or R e f r ig era t or 

20 Reservoir of Tear Gas Gun 

21 Heater 

22 Nozzle at the Tip of Tear Gas Gun 

23 Passage of Gas 

24 Solenoid Valve 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the processing equipment using a focused ion beam in integrated- 

circuit manufacture etc. 

[0002] 

[Description of the Prior Art] a focused ion beam - having used — processing — equipment - milling — a function — 
gas — an ambient atmosphere - inside -- a thin film — deposition - a function — micro processing — capacity — being 
high — positioning accuracy — using — an integrated circuit — troubleshooting -- correction — a photo mask — a defect - 

- correction — a semiconductor device — a cross section — etc. — a transmission electron microscope (TEM) — ** — a 
sample -- creation - magnetic reluctance ~ (- MR --) - effectiveness -- having used - the magnetic head - processing 

— etc. — using ~ having --**** . 

[0003] Various matter is used for ion beam assistant etching or ion beam deposition with above ion beam machining 
equipment. For example, the halogen content gas of XeF2 grade is used for ion beam assistant etching. When 
depositing the carbon thin film for light-shielding films at the time of photo-mask correction, a pyrene, styrene, etc. are 
used as a raw material, and when depositing the tungsten thin film for wiring correction of an integrated circuit, the W 
(CO) 6 grade is used. 

[0004] The matter used is not restricted with gas but the thing of a solid-state or a liquid is also used in ordinary 
temperature so that the example of the carbon thin film raw material for light-shielding films at the time of the above- 
mentioned photo-mask correction may show. When a raw material is gas, it is supplied as it is from the nozzle-like tear 
gas gun by which it was installed near the sample under reduced pressure. It is performed that it leads to the nozzle tip 
of a tear gas gun prepared near the sample, and supplies on a sample after a raw material makes the reservoir holding a 
raw material heat and evaporate in ordinary temperature in the case of a solid-state or a liquid. At this time, it is heated 
so that neither the gas which accelerates milling on the way, nor the gas used for deposition of a thin film does not dew 
the passage in a tear gas gun, either or may solidify it, and the flow rate of distributed gas is controlled to become fixed 
with a massflow controller. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the tear gas gun heated near the sample of a 
room temperature will exist when using a solid-state or a liquid as a raw material, expansion is continued and a drift 
occurs until a sample reaches a thermal equilibrium state according to the temperature gradient. There was a problem 
that the location precision of processing will fall for the drift of a sample. Moreover, when the temperature which 
reaches thermal equilibrium becomes high, the temperature of a sample rises until it reaches a thermal equilibrium state 
from a room temperature. The rate of sedimentation of a thin film had the problem that thickness carried out aging and 
could not control thickness with a sufficient precision until it reached the thermal equilibrium state, in order to be 
dependent on temperature. 

[0006] Moreover, with conventional equipment, when using two or more gas, at the time of a gas change, the nozzle of 
each tear gas gun does the rise down of, and it is used. Therefore, although the sample might be polluted by the raising 
dust from the sliding section, the concrete cure of raising dust prevention was not made. When using two or more kinds 
of gas in addition to the above, even if it is making the inside of an activity chamber into the high vacuum, the gas 
constituents surely before used into the ambient atmosphere carry out a long duration residual. 
[0007] After especially exhaust velocity uses a low thing, a lot of contamination remains into the ambient atmosphere, 
and it will be incorporated by the workpiece as contamination. 
[0008] 

[Means for Solving the Problem] A shielding plate along which only the nozzle tip of a tear gas gun passes between a 
sample and a gas supply system is formed. Furthermore, it enables it to cool this shielding plate. Since most of 
reservoirs which are a heat source, and gas passagewaies are interrupted with a shielding plate and heat propagation- 



com£s to be hard in a direct sample, generating of the drift of the sample by the temperature gradient which has a bad 
influence oh process tolerance, and the fluctuation of the thickness of a thin film to deposit are reduced. Moreover, 
since the physical obstruction between a sample and a gas supply system will be prepared, it is barred that the raising 
dust from the tear gas gun sliding section also falls directly in a sample. Furthermore, the trap of cooling of a shielding 
plate, then the contamination in an ambient atmosphere is carried out, and they can maintain a sample at a pure ambient 
atmosphere. 
[0009] 

[Embodiment of the Invention] Below, taking the case of photo-mask repair equipment, one example of this invention 
is explained as ion beam machining equipment. The photo-mask repair equipment which took in this invention to 
drawing 1 is shown. A shielding plate along which only the nozzle tip of a tear gas gun passes between a sample and a 
gas supply system to equipment conventionally is added, and it has composition. After accelerating the ion beam 2 
pulled out from the liquid metal ion source 1 to about 20kV, it converges by condensing lens 3a or objective lens 3b, 
and a photo-mask or reticle 5 top is scanned with a deflecting electrode 4. Since a photo mask or a reticle 5 is what 
vapor-deposited metal membranes, such as Cr, on the glass substrate which is an insulating material, it irradiates the 
electron beam 12 of several 100 V of charge new trad IZA 11, and is performing charge neutralization so that the 
charge up may not arise. The secondary ion 7 generated by the exposure of the ion beam 2 which converged on 0.2 
micrometers or less is collected by the electric field of the transfer optical system 8, and after it converges, mass 
separation of it is carried out in the sector magnetic field 9, and it is led to the secondary ion detector 10, respectively. 
A secondary ion image is formed by making the signal strength of each detector correspond to the 1 -pixel tint on CRT, 
synchronizing it with the scan of a deflecting electrode 4, and displaying it. 

[0010] At the time of the configuration of a defect, a class, and the check of a location, as shown in drawing 2, tear gas 
gun 13a for etching and tear gas gun 13for light-shielding film deposition b are used in the condition that it was able to 
pull up above the heat-shield plate 15 while the solenoid valve 24 had been closed. Since the gas used for etching or 
deposition of a light-shielding film is a solid-state or a liquid in ordinary temperature, a reservoir is maintained at 
temperature which is evaporated by the temperature controller 14, and is set as temperature which does not dew or 
solidify the passage 23 which connects the tear gas gun tip 22 to a reservoir 20, either by the temperature controller 14. 
Since all the things used as a heat source are on the heat-shield plate 15 at this time and the heat of a heat source ceases 
to get across to a direct photo mask or the part 6 with a large coefficient of thermal expansion near the reticle 5, 
generating of the drift of the photo mask by the temperature gradient or a reticle 5 can be reduced sharply. 
[001 1] The rejected region which should be corrected from the above-mentioned secondary ion image is pinpointed, 
the tear gas gun 13a tip for etching gas is close brought to the distance of about about 100 micrometers to a photo mask 
or a reticle 5 through [ as shown in drawing 3 ] the hole of the heat-shield plate 15 for the tear gas gun 13b tip for 
deposition at the time of white defective correction at the time of black defective correction, a solenoid valve 24 is 
opened, and gas is supplied. The quantity of gas flow to spray is controlled to become a desired flow rate with a 
massflow controller 16. At this time, most heat sources are covered with the heat-shield plate 15, and since the source 
of heat release is only the tear gas gun tip 22 of small area, generating of the drift by the temperature gradient of the 
part 6 with a large coefficient of thermal expansion near a photo mask or the reticle 5 can be reduced conventionally. 
When correcting a black defect, an excessive light-shielding film is removed using the gas exchange etching 
effectiveness under ion beam 2 exposure. Terminal point detection is performed by acting as the monitor of the 
reinforcement of the secondary ion by which mass separation was carried out. 

[0012] When correcting a white defect, the material gas containing the matter of protection-from-light nature, such as 
carbon, is decomposed and deposited with the energy of an ion beam 2, and it corrects by depositing to sufficient 
thickness interrupting the transmitted light. Since the heat generated from a reservoir 20 or a gas passageway 23 will be 
absorbed by the heat-shield plate 15, the temperature rise of a photo mask or a reticle 5 is small, and fluctuation of the 
thickness of the light-shielding film deposited at the time of white defective correction does not take place. 
[0013] Of course, since the above-mentioned heat-shield plate 15 not only reduces the thermal drift of a photo mask or 
a reticle 5, but becomes a physical obstruction to the raising dust generated from the sliding section with the rise down 
of tear gas guns 13a and 13b, it also has the effectiveness with it of preventing fall of the raising dust object to a 
sample. 



